Implication of RNA structure on antisense oligonucleotide hybridization kinetics.
A 47-nucleotide transcript of the activated Ha-ras gene was prepared and determined, by enzymatic structure mapping, to form a stable hairpin structure. Six antisense decaribonucleotides were designed, and association constants (Ka) for the hairpin- and length-matched complements were measured. Two of the antisense oligonucleotides targeted to the loop had nearly equal affinity for the transcript compared to the complement. The others, including one oligonucleotide complementary to the 3' side of the single-stranded loop, bound 10(5)-10(6)-fold less tightly to the transcript than to the short complement. We propose the difference in affinity is due to the target structure, both the secondary structure of the stem and the structure in the loop. Measurement of the bimolecular association rate constant, k1, and the dissociation rate constant, k-1, for these oligonucleotides indicates the observed relationship between affinity and structure is primarily due to k1.